Introduction
Nonevaporable getter (NEG) coating is a technique to coat the inner walls of vacuum chambers with NEG thin films that can be activated through baking under ultrahigh vacuum (UHV). The activated NEG films suppress outgassing from the chambers and evacuate residual gasses, and consequently maintain UHV in the range 10 -8 Pa with small ion pumps. The most widely-used NEG coating is deposited TiZrV films that can be fully activated after baking at 180 °C for 24 h [1, 2] . However, NEG coatings have rarely been applied to beamlines and endstations in synchrotron radiation facilities. To expand the scope of NEG coating applications, we developed a new NEG coating using oxygen-free Pd/Ti film deposition [3, 4] . In this paper we report thermal stability of oxygen-free Pd/Ti investigated by using X-ray photoelectron spectroscopy (XPS) [5] .
Experiment
The oxygen-free-Pd/Ti was deposited on SS304L substrates under clean UHV conditions. XPS measurements were carried out using p-polarized SR with a photon energy (hν) of 110 eV and ARPES II (VSW, with HA54) at BL-3B of Photon Factory. The sample was irradiated at an incidence angle of 45° from the surface normal, and photoelectrons emitted in the surface normal direction were detected. The sample was annealed at 100, 120, 140, 160, 180, 200, 220, 240, 260, 280, 300, 320, 340, or 360 °C for 5-10 min by electron bombardment.
3 Results and Discussion Figure 1 shows wide-scan XPS spectra of the oxygenfree Pd/Ti film as a function of annealing temperature in the range 100-360 °C. The Fermi level was taken as the origin of the binding energy (BE) axis. At room temperature, the Pd 4p1/2 and 4p3/2 peaks were observed at BEs of 51.1 and 49.4 eV, respectively, as shown in Fig. 2a . The Ti 3s and 3p peaks were not observed, as shown in Figs. 2a and 2b . This result indicates that the Pd film completely overcoated the Ti film. The Ti 3p peak appeared at BE of 33.9 eV when the sample was annealed at 280 °C, as shown in Fig. 2b . We assigned this Ti 3p peak to Ti 
C RT eV at 300 °C as shown in Fig. 2c . Because the vapor pressure of Pd is negligible in this temperature region [9] , the results indicate that Ti segregates to the surface at 280-300 °C and forms Ti 1+ such as Ti-OH and Ti2O. On the other hand, the intensities of the Pd 4p1/2 and 4p3/2 peaks decreased at 300 °C and became negligible at temperatures greater than 320 °C, as shown in Fig. 2a . The Ti 3p and O 2p peaks grew at above 300 °C, as shown in Figs. 2b and 2c. These results indicate that Ti segregates to the surface and oxidizes forming Ti 1+ at above 280-300 °C. Therefore, the maximum allowable temperature of oxygen-free Pd/Ti films is approximately 260 °C. This temperature has almost no limitations in its use in SR facilities because the maximum allowable temperature of beamlines and endstations is usually less than 260 °C.
